Protective effects of remote ischemic conditioning against ischemia/reperfusion-induced retinal injury in rats.
Limb remote ischemic conditioning (LRIC) provides a physiologic strategy for harnessing the body's endogenous protective capabilities against injury induced by ischemia-reperfusion in the central nervous system. The aim of the present study was to determine if LRIC played a role in protecting the retina from ischemia-reperfusion injury. A total of 81 adult male Sprague-Dawley rats were randomly assigned to sham and ischemia/reperfusion with or without remote LRIC arms. The retinal ischemic model was generated through right middle cerebral artery occlusion (MCAO) and pterygopalatine artery occlusion for 60 min followed by 1, 3, and 7 days of subsequent reperfusion. LRIC was conducted immediately following MCAO by tightening a tourniquet around the upper thigh and releasing for three cycles. Paraffin sections were stained with hematoxylin and eosin in order to quantify the number of cells in retinal ganglion cells (RGCs) layer throughout the duration of the study. Cellular expression of glial fibrillary acidic protein (GFAP) was detected and examined through immunohistochemistry. Protein expression of nuclear factor erythroid 2-related factor 2 (Nrf2) and heme oxygenase-1 (HO-1) was also analyzed by Western blot techniques. Our study demonstrated that the loss of cells in RGC layer was attenuated by LRIC treatment at 3 and 7 days following reperfusion (P < 0.05). Immunohistochemistry studies depicted a gradual increase (P < 0.05) in GFAP levels from day 1 through day 7 following ischemia and subsequent reperfusion, whereas LRIC reduced GFAP levels at 1, 3, and 7 days postreperfusion. In addition, LRIC increased the expression of Nrf2 and HO-1 at day 1 and 3 following ischemia/reperfusion. This particular study is the first remote conditioning study applicable to retinal ischemia. Our results strongly support the position that LRIC may be used as a noninvasive neuroprotective strategy, which provides retinal protection from ischemia-reperfusion injury through the upregulation of antioxidative stress proteins, such as Nrf2 and HO-1.